












































































































































































































































































’ １Ｚａｈｉｌ≠１Ｚαｉ,αｆ２ｉｌ,趣≠1,il<ｉ２ １Ｚａｆ，ｉｎ≠２囚α‘,αi2il,ｉ２≠2,i】＜鹿 ｌＺａｊ】ｉ２≠ｋＺαinαね血,ｉ２≠ｋ,向くi2 Ｉ｜｜ａＡ ａ２ａ９…αNC αlα３．．．α化 α1α2..．ａｋ－１
thedeterminantofwhichisthesimplestalternatingfunctionofaj(ノー1,2,…,ｋ)5),i,e､，
｜A`|＝且(α關一助）
Sinceα/s(ゴー1,2,…,ル)aredifferentoneanother，ｔｈｅｍatrixAaisregularNowby
setting
九＝６０
４＝群)(A万1万k
埒)＝Ｍｌｈ
(豆ﾙｰ会-,黒(鯉）
eqn.(5.1)becomeseqn.(4.8)．
Ｌｅｍｍａｌ
Dﾙﾎﾟ｡)－才｡-.-c…nｔ
P''０q/、
ＦｒｏｍＰｒｏｐｌ(4")，
D池灯)-脚十鵜
Combinedwiththeassumption，
肌。=齢⑨
Thus，αｔｏ＝０；ｔｈａｔｉｓ，oisconstant・Theconversepropositionisreadilyprovedby
followingthefirstpartoftheproofinversely． □
Theorem21foisconstant,ｔｈｅｎ
←ん('+舅４．北（52）
isaspecialsolutionoftheirreducibleDGLE(5.1).Combinedwiththegeneralsolution，
thesolutionofeqn.(5.1)ｉｓｇｉｖｅｎｂｙ
－ﾉb('+倉｣仏)．+舅α`川ａＥＲ）
Ｐｍｑﾉｾﾞ
ＢｙｏｐｅｒａｔｉｎｇＤｏｎｅｏｆｅｑｎ(5.2)，
4０ YoshimitsulwAsAKl
Ｄご=人{D+≦｣(,=鮖沖`}ａ
ＦｒｏｍＬｅｍｍａｌ,itfollowsthatthisequationbecomｅｓｅｑｎ(4.8).Thestraingivenby
eqn.(5.2)is,thus,asolutionoftheGLDE(5.1)Then，
。-Ｊu('+＝｣仏)にKeID
FromProp5，
壜-ん('+舅4．ルー急α仏(ａＥＲ） □
６．ＭechanicalModeloftheGLS
TheVoigtsolidismodelledonthebasisoftheHookeanspringandtheNewtonian
dashpot,byconnectingthelattertwomodelsinparalleLThismodeloftheVoigtsolid
isrepresentedbythesamestress-strainequationaseqn.（2.5),sothatthemodelis
identifiedwiththeVoigtsolidAttachingaHookeanspringtotheVoigtmodelin
seriesyieldsamodelspecifiedbythesamestress-strainequationasthestandardlinear
solidThemodeloftheSLSｉｓｅｘｔｅｎｄｅｄｔｏａｍｏｄｅｌｏｆｔｈｅｇｅｎｅｒａｌlinearsolid,when
aHookeanspringand〃Voigtmodelsareconnectedallinseries6).Ｔｈｅｍｏｄｅｌｏｆｔｈｅ
ＧＬＳｉｓｅｖｉｄｅｎｔｌｙｃｈａracterizedbythedifferentialstress-strainequationidenticaltothe
definingdifferentialequationｏｆｔｈｅＧＬＳ４)．
7．CorrespondencebetweenMathematicalandPhysicalPropertiesoftheGLS
TheVoigtunitisacomponentoftheGLSmodeLArelaxationtimezli)isassociated
withtheVoigtunit,whichisdefinedbythedifferentialstress-strainequationaseqn．
(2.5).AVoigtunitoftheGLSyieldsadiffusionoperatorspecifiedbytherelaxation
timeoftheVoigtunit;thereisaone-to-onecorrespondencebetweenaVoigtunitand
adiffusionoperatorthroughtherelaxationｔｉｍｅＳｅｒｉａｌｃｏｎｎｅｃｔｉｏｎｏｆｔｈｅｔｗｏＶｏigt
unitsintheGLScorrespondstothecompositionofthetwocorrespondingdiffusion
operatorstotheVoigtunits
71CommutativityofDiffusionOperators
Twodiffusionoperatorscommuteseachothｅｒｆｏｒｔｈｅｃｏｍｐｏｓｉｔｉｏｎｏｆｔｈｅｔｗｏ
ｏｐｅrators(Prop2(1))LetthetwodiffusionoperatorsbeＤ１ａｎｄＤ２・Thecomposition
D1oD2is,ｉｎｔｈｅＧＬＳｍｏｄｅｌ,regardedasaserialconnectionofthecorrespondingtｗｏ
ＶｏｉｇｔｕｎｉｔｓＶ１ａｎｄＶ２ｉｎｔｈｅｏｒｄｅｒofthesuffixnumber,forinstanceInthegeneral
linearsolid,thereproducesnosubstantialdifferenceinmechanicalpropertyevenifthe
orderofconnectionofthetwoVoigtunitsisinverted・Suchmechanicalpropertyinthe
GLSｒeflectsthecommutativityofthediffusionoperators、
7.2ＰｒｏｐｅｒｔｙｏｆＫｅｒＤ;＝ＫｅｒＤ‘
ＴｗｏＶｏｉｇｔｕｎｉｔｓＶ１ａｎｄＶ２ｉｎｔｈｅＧＬＳａresaidtobeequivalent,iftheirrelaxation
timesarethesaｍｅＴｈｅｕｎｉｔｓＶｌａｎｄＶ２ａｒｅｓｐｅｃｉｆｉｅｄbythestress-strainequations：
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D鱈.←砦｡('-1,2） (7.1）
ＩｆＶｌｉｓｅｑｕｉｖａｌｅｎｔｔｏＶ２，
z8J)＝懇)とf宙十2)．
Thus， Ｄ,＝Ｄ２とｆＤ,+２，
and川…＝馨錺。 （7.2）
ｗｉｔｈＥａ,1+2聖fea,1＋Ea,２，ＭR,l+2雀ｆａ/iR,1＋d/iR,2．
Equation(7.2)impliesthattwoVoigtunitsofthesamerelaxationtimeisidenticalto
aVoigtunitofthesamerelaxationtimewiththerelaxationofthecomplianceaslarge
as肌,,+2＝肌,,＋a/iR,2EquivalenttwoVoigtunitsrelaxsimultaneous1yintheGLS,so
thatthetwounitsisreplacedwitｈａＶｏｉｇｔｕｎｉｔｏｆｔｈｅｓａｍｅｒｅｌａｘａｔｉｏｎtimethoughthe
relaxationofthecoｍｐｌｉａｎｃｅｉｓｔｈｅｓｕｍｏｆｔｈｏｓｅｆｏｒｔｈｅｃomponenttwounits､Then，
ｔｈｅｒｅｓｕｌｔａｎｔＶｏｉｇｔｕｎｉｔｏｆｔｈｅｔｗｏｅquivalentVoigtunitsisnoｔｈｉｎｇｂｕｔａＶｏｉｇｔｕｎｉｔ
ｏｆｔｈｅｓａｍｅｒｅｌaxationtime・Ｉｎｅｑｎｓ.（７１）ａｎｄ(7.2),theleft-handsideisalwaysthe
saｍｅ,andsothegeneralsolutionsofeqns.(7.1),(72)arethesameaswellAsforthe
diffusionoperator,compositionofthesamediffusionoperatorscorrespondingtothe
connectionoftwoequivalentVoigtunitｓｉｎｔｈｅＧＬＳ，therefore，yieldsonlyasingle
diffusionoperatorcorrespondingtotheVoigtunitresultingfromthetwoequivalent
Voigtunits・ItfollowsthatKerD:＝ＫｅｒＤｉ,andfurthermore,ＫｅｒＤ’＝ＫｅｒＤ'（加
之２)．
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